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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

Hensamu ocBoeHus yueOHON TUCHMILUTMHBI (Moayis) «Matemaruka (JInneiHas
anre0Opa)» sIBISIOTCS:

- 3aKjajJKa MaTeMaTHYeCKOoro (yHIaMEHTa KaK CpeIACTBAa HW3YYCHHS
OKPYKaIOIIEro MUpa ISl YCIEIIHOTO OCBOCHUS JUCLUIUINH €CTECTBEHHOHAYYHOIO
U Ipo(heCCUOHATBLHOTO ITUKJIIOB;

- TIOJIyYEHHUE CTYyJACHTAMHU OCHOB TEOPETUYECKHX 3HAHUN WU NPUKIATHBIX
HAaBBIKOB TPUMEHEHUS MATEMAaTUYECKUX METOJIOB U MOJIETIEH;

- MOJrOTOBKA K MCIOJB30BAHUIO ITUX METOJOB JJIA pa3pabOTKU U MPUHATHUSA
3¢ (HEKTUBHBIX OPTaHU3AITMOHHBIX M YIIPABICHYECKUX PEIICHUN;

- pa3BUTHE JOTUIECKOTO MBIIICHUS W TIOBBIIIIEHUE O0IIEro YPOBHS KYJIbTYPHI
CTYJICHTOB.

3agayamMu OCBOEHUS JUCLUILIMHBI SBJISIETCS OBJAJECHHUE METOJAMH PELICHUS
CUCTEM JIMHEWHBIX YPAaBHECHUM.

2. Ilnanupyemblie pe3ynbTaTbl 00YUeHHS O JUCUUILIMHE (MOIYJIIO).

[lepeuenb GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B PE3yJIbTaTe 00YUYEHUS 10 AUCHUIUIMHE (MOIYIIIO):

OIIK-1 - CnocobeH NMpUMEHSTh €CTECTBEHHOHAYUYHbIE M OOUIEMHKEHEPHbIE
3HAHMS, METOJbl MATEMATHYECKOT0 aHAJIU3a U MOJEIUPOBAHUS, TEOPETHUYECKOTO U
HKCIIEPUMEHTAJILHOTO UCCIIEI0BaHUA B MPOGECCUOHATBHON NeATEIbHOCTH;

YK-1 - CnocobeH ocymecTBIsTh MOHUCK, KPUTHUECKUI aHaau3 U CHHTE3
uH(pOpMaIK, IPUMEHSATh CUCTEMHBIN MMOAXO0/ IS PEIlIeHUs IOCTABJICHHBIX 3a/1a4.

OOyuenue 1O JUCHUIUIHHE (MOJYJI0) TMpeArnojiaraeT, 4YTo IO €ro
pe3ynbTatam o0ydaronuiics OyaeT:

3HaTh:
OCHOBHBIE TIOHSATHUA M METOJIbl MAaT€MaTUKH B 00BEME, COOTBETCTBYIOLIEM
IIPOTPaMME BBICIIEH IIKOJIBI.

YMmern:

@OpMyHHpOBaTB MAaTCMATUNUCCKUC ITIOCTAaHOBKHA IMPUKIIaJHBIX 3a1ay,
MNEPCXOJUTh OT 3KOHOMHUUYCCKHUX IIOCTAHOBOK 3aJgad K MAaTCMAaTHU4YCCKHUM MOJICIIAM,
AHAJIU3HUPOBATH pCSYJ'H)TaTLI HUCCJICAOBAaHUA U J1€JIaTb HA HX OCHOBAHUU
KOJINMYECCTBCHHBIC 1 KAUCCTBCHHBIC BLIBO/IBI.

Baangern:
HaBbIKaMM pEUIEeHUS] KOHKPETHBIX 3a/1a4y B MPOo(ecCHOHanbHOM 001acTH.



3. O6beM AUCIUTIIUHBI (MOITYJIs).
3.1. O0mas Tpy10eMKOCTb JUCHUIUIUHBI (MOIYJIA).

OOmrast TPyAOEMKOCTh IUCHMIUIMHBI (MOIyJisa) cocTtaBiser 4 3.e. (144
aKaJIeMUYECKHUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThI
oOyJarommxcss ¢ MEJaroTHYeCKUMH  paOOTHHKaMU W (WIM)  JIUIAMH,
MIPUBJICKAEMBIMHU K peau3aiii 00pa30oBaTEIbHON MPOTPAMMBbI Ha MHBIX YCIOBHSIX,
IIPU MPOBEJICHUN YUEOHBIX 3aHITHI:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHSTHIA
Bcero | Cemectp Ne2

KonTtakTHas paboTa pu NpoBeIeHNH yUeOHBIX 3aHATUH (BCEr0): 72 72
B toMm uucne:

3aHATHSA JIEKIHOHHOTO THIIA 36 36
3aHATHSI CEMUHAPCKOTO THUIIA 36 36

3.3. O0beM AMCHMIUIMHBI (MOIYJisA) B (OpME CaMOCTOATENbHON padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl O0O0ydarouumxcs ¢
NEeAarorn4ecKuMu pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aluu
o0pa3oBaTeNbHOM TPOrpaMMbl  HA  HHBIX  YCJIOBHSIX, TMPHU  IPOBEICHUU
IPOMEXYTOUHOM aTTeCTallMM COCTABIIAET 72 aKaJeMHUECKUX Jaca (OB).

3.4. ITpu oOy4eHnn Mo UHIMBUIYAITbHOMY Y4€OHOMY TUIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM OOyYeHUHU, 00beM TUCHUIUIUHBI (MOJYJISI) MOXKET OBITh pPeain30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM pabOThl 00y4aronIuxcs, a Takke B popme
KOHTAKTHOM paboThl OOyYarolmUXCAd C TEJarornuyecKuMU paOOTHUKaMH U (WJIN)
JUIAMH, TPUBJIEKAEMBIMU K peau3alii 00pa30BaTENbHONW MPOrpaMMbl Ha MHBIX
YCJIOBUSIX, IPU IPOBEACHUU TPOMEKYTOUHON aTTECTALINH.

4. ConeprkaHue JUCIUATUIMHBI (MOIYJIS).

4.1. 3aHITHA JTEKIUOHHOTO THUIIA.

/ TemaTnka JTEKITMOHHBIX 3aHATHI / KPATKOE COJIEPKaHNE
/T

1 |BBeneHue B MaTeMaTHKY.

[onstue o mEHOXecTBe. Oneparu Hax MHOKecTBaMH. OTOOpakeHNEe MHOXKECTB: HHBEKTUBHOE,
CIOpBEKTHBHOE, OnekTHBHOE. Kommosuiust otobpakenuit. Obpatnoe orobpakenune. Kpurepuit obparumoctu
0TOOpaKeHMSI.

2 |AnreOpandeckue CTPYKTYPHI.




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

bunapnas anreOpanyeckas omnepanusi.

Anrebpandyeckue CTpyKTYpHI.
Ionyrpynna, Mmonoun, rpynna. [logcraHoBky/ I'pymnmna moacTaHOBOK.

AnrebpanyecKkue CTpyKTYypHI.
Komena, mons.

Marpursl.
Komnpmo matput. O6paTrHas matpuna. Kpurepuii cymectBoBaHus 00paTHOM MaTpHuIlpl. OnpenenuTens
Matpuipl. OnpenenuTenb Ipou3BeieHUs MaTpull. ['pyria HeBBIPOXKAEHHBIX MaTPHII.

Marpuiibl.

Panr MaTpHulbI. aﬂeMeHTaprIe npeoGpa3OBaHI/m HaJl CTpOKaMH1 MaTpUIlbI. HeusmeHHOCTH paHra MaTpHuIibl
IpH 3JIEMCHTAPHBIX npe06pa3OBaHme. CTynquaTaﬂ MaTpuna. HpI/IBe)leHI/Ie MaTpulibl, C IOMOLIBIO
3JIeMEHTapHBIX MpeoOpa30BaHMid Ha/l CTPOKAMH MATPHIIBI K CTYIIEHIaTOMY BHIY.

Marpunsl.
Haxoxxnerne o0paTHOH MaTPHIIBI C TIOMOIIBIO AIIEMEHTAPHBIX TIPe0oOpa30BaHHIA.

CucreMbl TMHENHBIX YPABHEHUM.
Dopmynel Kpamepa Hax0XIeHHUS PELIeHNs CUCTEMBI JINHEHMHBIX YpaBHEHUI ¢ HEBBIPOXKICHHOM MaTpuIiei
CHCTEMBI.

CucreMbl TMHENHBIX YPABHEHUM.
Meron 'aycca. Teopema Kponekepa-Kanennu. ETuHCTBEHHOCTh M HE €IMHCTBEHHOCTh PELIEHUM CUCTEMBI
JUHENHBIX ypaBHEeHUH. OAHOPOJHAS CUCTEMA JIMHEUHBIX YPaBHEHUH.

10

JInneliHOE IPOCTPaHCTBO.

Onpenenenus u npocreiimue cBoiicta. [Ipumepsl. JInHeiHoe noanpocTpaHcTBO. JIMHEHHAs 3aBUCUMOCTh U
HE3aBUCHMOCTh CUCTeMBI BeKTopoB. CBoiicTBa. [IpumMepbl. PasmepHocTh 1 6a3uc TMHEHHOTO NPOCTPAHCTBA.
JIBa SKBHBAJICHTHBIX OTIpE/ICICHHUS Oa3uca.

11

JIuHeitHoe TPOCTPaHCTBO.

Pa3noxenue Bexropa 1o 6azucy. Koopaunats! Bektopa B faHHOM Oasuce. KoopauHaTHbIe BEIpaXeHHA
JIMHEHHBIX JEUCTBUI B IMHEHHBIX POCTPAHCTBAX. 3aKOH MTPpeo0pa30oBaHKs KOOPAWHAT BEKTOpaA IIPH
nepexoze K Apyromy 6asucy. Marpuua nepexosa.

12

JInHeitHoe TPOCTPAHCTBO.
[IpunoxxeHune TeoOpuu JIMHEHHBIX MPOCTPAHCTB K PEIICHUIO CUCTEM JIMHEHHBIX YPaBHEHUH.

13

JIuneliHOE IPOCTPAHCTBO.
Teopema 00 001IeM pelIeHur CUCTEMbI IMHEHHBIX YPaBHEHHH.

14

JIuneliHOE IPOCTPAHCTBO.
Teopema 0 JIMHEHHOM MPOCTPAHCTBE PELICHUH OJJHOPOJHAS CHCTEMBI IMHEHHbBIX YpaBHEHHUH.
dyHIlaMeHTalIbHas cUcTeMa pelieHuid. [Ipumepsl.

15

JInneliHbIE ONIEpaTOpPHI.
Onpenenenue JIMHEHHOTO oneparopa. CBolicTBa. MaTrpuIia JIMHEHHOTO omeparopa.3akoH Mmpeodpa3oBaHus
MaTpHUIbl IHHEHHOTO onepaTopa Mpu Iepexose K apyromy 6aszucy. [Ipumepsrt.

16

JIuneliHbIE ONIEpaTOPHI.
OO6patHBII K TMHEITHOMY omepartopy. Sapo n o0pa3, THHEHHOTOo omepaTopa U uX cBoWcTBa. JIMHeHbIe
JIEHCTBUS HAJl JMHEHHBIMU OIIEPATOPAMMU B JMHEWMHOM IPOCTpaHCTBE. KoJb1o TMHENHBIX ONIEPATOPOB.

17

JIuneliHbIe OnIepaTopHI.
CoOcTBEeHHBIE BCEKTOPLI U COOCTBEHHEIE 3HAYCHHUS TUHEHHOTO oreparopa. Hx cBoiicTBa.

18

JIuneliHbIE OnIEpaTOpHI.
HaxoxaeHre coOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAYCHUN JIMHEHHOTO OIepaTopa.
XapakTtepuctruueckuil MHOTOUJIeH. JInHelHbIe onepaTopsl MPOCTOrO THUIIA.




4.2. 3aHATHUS CEMUHAPCKOTO THUIIA.

Hp AKTHYCCKHUC 3aHATHI

I'J[\J/'(_;I Tematuka IMPAKTUYCCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

1 |BBenenue B MaTeMaTHKY.
[TonsTHe 0 MHOXecTBE. Oneparnyy Hag MHOXKecTBaMH. OTOOpa)keHHE MHOXXECTB: HHBEKTHBHOE,
CIOpBeKTHBHOE, OnekTHBHOE. Kommosutist otobpakenuit. ObpatHoe otobpaxkenue. Kpurepuit obparumoct
0TOOpaKEHMS.

2 |AnreOpanvecKkue CTPYKTYPHI.
bunaphas anrebpandeckas oneparys.

3 |AnreOpandeckue CTPyKTYpHI.
[onyrpynma, mononn, rpynmna. [Togcranosku/ ['pynna noacTaHoBOK.

4  |Anrebpanveckue CTPYKTYPHIL.
Komena, mons.

5 |Marpuisl.
Marpuiipl, konbuo Matpull. O6parHas Marpuua. Kpurepuii cyiecTBoBaHus 00paTHOW MaTPUIIbL.
Onpenenurens MaTpullsl. OnpeaenuTensb NPOU3BeIeHU MaTpHLl. I'pyIa HEBBIPOXKICHHBIX MaTPHIL.

6 |(MaTpuiisl.
Panr mMaTpuibl. DneMeHTapHbIe IPeoOpa3oBaHus HaJl CTPOKaMH MaTpullbl. Hen3MeHHOCTh paHra MaTpHIIbl
IIPH 3JIEMEHTapHbIX peoOpa3zoBanmsix. CtyneHdaras marpuna. [lpuBenearne MaTpHIb], ¢ HOMOIIBIO
3JIEMEHTAPHBIX MPeo0pa30BaHUH HaJl CTPOKAMH MaTPHIBI K CTyIEHYaTOMY BUY.

7 |Marpuipl.
Haxoxnenne o6paTHOH MaTPHIBI C TOMOIIBIO AJIEMEHTAPHBIX MIPEe00pa30BaHMH.

8 |Cucrembl IMHEHHBIX ypaBHEHUH.
Dopmynel Kpamepa Hax0XIeHHUS PELICHNs CUCTEMBI JINHEHHBIX YpaBHEHUI ¢ HEBBIPOXKICHHOM MaTpuIiei
CHUCTCMBI.

9 |Cucrembl IMHEHHBIX YpaBHEHUH.
Meron I'aycca. Teopema Kponekepa-Kanemnu. ETuHCTBEHHOCTh M HE €JMHCTBEHHOCTh PELIEHUN CUCTEMBI
JUHENHBIX ypaBHEeHUH. OAHOPOHAS cCUCTEMA JIMHEUHBIX YpaBHEHUM.

10 |JIuHEeiHOE MPOCTPAHCTRO.
Onpenenenus u npocteitmue cBoiicta. [Ipumepst. JInHeHOE TOANPOCTpaHCTBO. JIMHEHAS 3aBUCUMOCTh U
HE3aBHUCHMOCTb CHCTeMBI BeKTopoB. CBoiicTBa. [IpuMepsl. PasmepHOCTH 1 0a3uc TMHEHHOTO MPOCTPAHCTBA.
JIBa DKBUBAJIEHTHBIX OMpEIeNeHUs Oa3uca.

11 |JIuneiiHOE MPOCTPAHCTBO.
Paznoxxenne Bexropa no 6asucy. Koopaunarer BekTopa B JanHOM Oasuce. KoopuHaTHBIE BBIpaXKeHHS
JIMHEHHBIX JEHCTBUH B IMHEHHBIX MPOCTPAHCTBAX. 3aKOH MTPeo0pa30BaHKs KOOPAWHAT BEKTOpaA IIPH
nepexoze K Apyromy 6asucy. Marpuua nepexosa.

12 |JluHeiHOE MPOCTPAHCTRO.
IIpunoxeHue TeOpUM JIMHEMHBIX IPOCTPAHCTB K PELICHUIO CUCTEM JIMHEUHBIX YPaBHEHUI.

13 |JIuneiiHOE MPOCTPAHCTBO.
Teopema 00 00IIeM PEIICHNN CUCTEMbI IMHEHHBIX YPaBHEHHM.

14 |JluneitHOE TPOCTPAHCTBRO.
Teopema 0 JIMHEHHOM MPOCTPAHCTBE PELICHUH OJJHOPO/JHASI CUCTEMBbI IMHEHHBIX YpaBHEHUH.
®dyHaaMeHTanbHas cucTeMa pemeHuil. [pumepsr.

15 |JluneiiHble onepaTopsl.
Onpenenenue JMHEHHOTO oneparopa. CBoicTBa. MaTpuna IHHEHHOTO omeparopa. 3aKoH mpeoOpa30BaHU
MaTpPHLB! IMHEHHOTO ollepaTopa MpH nepexone K apyromy 6asucy. [Ipumepst

16 |JIuneiiHble onepaTopsl.

OO6paTHBIi K TUHEHHOMY oriepaTopy. Sapo u 06pas, IMHEHHOTO onepaTopa U UX CBoicTBa. JInHEHHbIS




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

n/m
JIEHCTBUS HaJl JUHEUHBIMU ONIEPATOPAMHU B JMHEWHOM NpOCTpaHCTBE. KobIo TMHENHBIX ONEPAaTOPOB.
17 |JluneitHble OMIEPaTOPHI.
CobcTBeHHbIE BEKTOPBI 1 COOCTBEHHBIE 3HAUEHUs JIMHEHHOT0 oneparopa. Mx cBoiicTsa.
18 |JIuneitHble OMIEPATOPHI.
Haxoxxnerrne coOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAYCHUH IMHEHHOTO OIIepaTopa.
XapakTepucTUYeCKUI MHOTOWIEH. JIMHEHHbIE OnlepaTOphl IPOCTOrO THIIA.
4.3. CamocrosiTenbHas paboTa 00y4JarOIHUXCS.
Ne
Bun camocTosiTenpbHOM pabOThI
n/m
1 |Uzydenwue JIeKIIMOHHOTO MaTepuasa. BeIoliHeHHEe HHIUBUAYATBHOTO 33JJaHUs 110 TEME
«Pemenue cucrem ypaBHEHUI»
2 |M3yuyeHue NEKIIMOHHOTO MaTepuasa. BrIoIHeHNE MHAUBHIYaILHOTO 3a/I1aHUS 110 TEME

«JluneitHbIe TPOCTPAHCTBA»

IToaroroska K 9K3 aMCHY

IToaroroBka k HpOMe)I(YTO‘IHOﬁ aTTcCTalluu.

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

5. llepeueHs wu3naHUi,

OCBOCHUU JUCHUIUIUHBI (MOYJIA).

KOTOPbIE PEKOMEHIYETCS HCIOJb30BaTh IMpHU

i\i bubnuorpaduueckoe onucanue Mecto nocryna
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(ITpodeccuonanproe oopazosanne). — ISBN 978-5-534-
12504-7. — Texkcr : anexkTpoHHbIH // O0pazoBaTenbHAas
matdopma FOpaiit [caiit]

2 Jlunelinas anreOpa u aHaTUTHYECKas reoMeTpus : yaeOHuk n | URL:
npakTKyM 15 By3oB / E. . ITnoTankosa, A. I1. MBanos, B. | https://urait.ru/bcode/555026
B. Jlorunosa, A. B. Mopo3osa ; nox pepakuueit E. I (nata obpameHns:
[TnoTHUKOBON. — 2-€ u3[., nepepad. u gon. — MockBa : 06.04.2024).
W3narensctBo HOpaiit, 2024. — 416 c. — (Briciiee
obpazoBanue). — ISBN 978-5-534-18887-5. — Tekcr :
anexkTpoHHbI // O6paszoBarenbHas matdopma FOpaiT [caitt].

3 Jlyosiruna, E. H. Jluneiinas anre6pa : yaeOHoe ocodme mms | URL:

By30B / E. H. JIy0sruna, E. M. BeutoMoB. — 2-¢ m31. —
Mocksa : U3natensctBo FOpaiit, 2024. — 150 c. — (Briciuee
obpazoBanue). — ISBN 978-5-534-10594-0. — TexkcrT :
aneKTpoHHbIH // O6pazoBarenbHas iatgopma FOpaiT [caift].

https://urait.ru/bcode/541971
(marta oOpareHus:
06.04.2024).




4 Bypmuctposa, E. b. Jluneitnas anreOpa : yueOHUK U URL:
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6. IlepedyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HMCIIOJIb30BAThCS IIPH
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

Nudopmarnmonnsrii  moptas  HaywyHas ~— aieKTpoHHas onbanoTeka
eLIBRARY.RU (www.elibrary.ru)

Enunas KOJUICKIIMS U (HPOBBIX o0Opa3oBaTeIbHBIX pecypcoB
(http://window.edu.ru), (MSTeams)

Hayuno-texuuueckast oubnuoreka PYT (MUUT) (http://library.miit.ru)

7. IlepedyeHb  JUIIEH3UOHHOTO U  CBOOOJHO  PaCHpOCTPaHSIEMOIO
IPOrpaMMHOT0 OOECHeYeHus, B TOM YHCJIE€ OTEUYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOAUMOTO ISl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

MS Internet Explorer

8. Omnucanue MaTepUaqIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOU st
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUTHHE (MOIYIIIO).

Komnrerorepst
HNHTepakTUBHBIE JOCKH
[IpoekTopsl

DKpaHbl

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

DK3aM€eH BO 2 CEMECTpE.

10. OueHouHbIE MaTEpHUAIBI.

OueHouyHble MaTepualbl, IPUMEHSAEMbIE MPHU MPOBEACHUU NPOMEKYTOUYHON
aTTecTalllH, pa3padaThIBAlOTCS B COOTBETCTBUHU C JIOKAJTbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).
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